
IN THE FEDDAL COURT OF CANADA
TRIAL DIVISION

Bctweelt :
INVDRURON " DISTRICT RA TEPA yost ABSOaA nON

Applicant

THE MINISTER OF THE ENVIRONMENT ,
THE ATOMIC ENERGY CONTROL BOARD and

MINISTER OF FISHERIES AND OCEANS
aDd

ONTARIO POWER GENERA nON INCORPORATED
RapolldenlS

AnmA vn 01' DR. DA vm ROBL

I. DA VJD G. HOEL, of die City of Ch8teaon. SCMJm Carolina. AFF1RM 'n{A T:

J. I am a preIaItJy employed u a DiJlinpilhed University Prof.1or II ~ Medical
Univcnity of South Carolina and have been in this position Ii~ J 997. My lelChin.
r88ponIibilitia include dc\IClopinllnd reKhift& tit,. ~r.- in cpidemiolOl'1lo medical
~ 1rIdUa1e swdenu. F~ 1992 10 1997. I wu a Profaaor and Otainnan or the
Dcpanmcnt of Biomccry and Epidcmiolol)' and AJIoci- Di~or for EpiarmalolY II
h Hollinp C8C8r C811a'. allO at dIC Mcdica1 UDtwnity of SCRIdI c...oIiDa.

For over 20 yeaR. I WU I ~rdt8r and . ~h director If me NuionaJ Intttruta of
HeaJth, wid\ P8I1iculu empbuis on die cancer cff8CU of chemicals 81d ionizinl
radiation. AI a rc.a~h dirutor,laupeNiscd research into epidcmioiOlY. biOlWiltics,
and "* MIeIInxnr. These field. 8IC n~ R8b1a1ly adUliw: bi~raliltics. for exunplc,
is the study of statistical methods for rhe deliln, malysillnd inteTpntation of biomedical
and epidemioloaiuJ ~~. In turn, risk !.S5"-!I..n( UICS epidemioiolicaJ, (oxicolosicaJ
and bioatatiJtical methods (0 quantitatively assess risks to human populations-

Over mis period of time, I hlYC cltfied out ~ into numerous cancer-related topics

2.

3.
on bocb ct.1nicaJ and ndi.i~ effKu.

4. My resean;h Into rldiltion topics includa two periods ofemplOyul5r'; (1979-80 Mtd
1984-86) in Japan at the Radiation Effcc:ts Research P~nd.ation in Hiroshima. Japan.

Since 1976, I have bccn a member of committees of the United States National Ac3demy
o( Sciences. From 1986 to 1989. this included ~mbenbip on the Committee on the
BiololicaJ EffectS of Ionizinl Radiation (BEa V). I have been 8ftd continue 10 be a

s.
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Council Member of the NIIionaI Council - ~~
(NCRP) for two terms. 1993-1999 and 1M-21m.

My raeaIdI baa faUlted in over ISO pubtill* p8pcd. and ~~ r
~.~ of risk Cltimlainl models far d.-Dic8ls 84 ~~.
Exhibit" A" 10 my affidavit is . tnIC copy of my orrtc.l.. wiI8.

6.I
I 7. For this Iffidavit. I have reviewed the followtftl dlM:ull-.a:

.affidavit of Suzaa Frucr I dad ~~ s. 1999;

- the Atomic EnefrY Cannl Bod (ABCB) smd8. ~J..~ ~~Y~a
8aaDd C81.- Nuclar PKilitia.. - Ph... 1 and 2 (1989 and 1991) (" ABa
child IeubmiIINdja" (laIChcd u Bxbibitl ,.. lad "-c" to my affidavit -
~ copies « Ibc Pbue I - Pbuc n ASCI ~~, ra{*tivdy); 8nd

- "'(bl~ laIkmda in the vicinity« r.-. ~~ tKilidCI" (1993), 4
CanC8r C- and CanaoI51-SI. fCRJnd II Ex.49 to the IfrId8vit of Normand do
18 0ICYr~ ~~, '"ex.49';

AECB child leukemia studies for .reas .round ~ Bruce 1M Plckmnc aud.-r geaent!nl
~
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8. The ABCB drild leubmia adJa consist of two : b Ph8C IItIIdy caIIiderI
letJck8llia dI:8d8I in dIi1dJ8D 0-4 Jean of apia88by to ~!~ nade8r fKilitiea; and thc
Phase n study conlidcn ctI i I d Jeukcmia deadII in ~~ 0-14 ~ of a. nearby to die

.Iecred nuclear fadlki".

9. Bodt sIuda (~ CM1 fiw nuclear fKilities: tWO mIdear statms; a research fKtlity; 8M
a uranium min. and a uranium Rflncry. The AECB Imdy authon identify "di\'a'lity in
the n8IJIfC of die three ccneIaI types of flCilities" .. ... dwI ,.~ would raul( in
different potential exposures" (Ph... I, p.7). On dlil buil, the authors concluded it was
"not ~.iate to pool me raultl ~ all fKi1iry tYJ8" (ib~.). Howcvcr. dac
&udal did pool mults for the two nuclear ltations. h ia ~ findings which I believe
nMrit IPKirx anenUoo.

10. The two nu~lear stations show ctevaled levels of C8ICer within 2S km of ~ two stations
studied.

t I. Ms. Fraser offers tWo opinions about me results of lhac AECB srudjes f« nuclear power
~ (,...14):

~,o88Ction81dMeuumI*IU

apecifie
Auadtcdu

~



AmdaYtt of Dr. DaYtd Ba.a rr .906-99)

(December' 9,1"'>

(a) NStM!aticaJly sipificant di~--~ ~~ childhood leukemia r8Ia in the
l5 kil~ regioo of BNPDlPickcring and ~o were not eyident..."~

(b) "No consislent. ltarildcaUy sipificant. ~~ p8Ua'n of risk wu evident to
Iulplc increuin, raw Ova' ti~ ..

12. I diAsree with the first opinion aDd say that the second opinion iJ milleadina ~~~ die
d8Ia wa. not *quare to UMU tI8IdI over rime.

ta) Statiltial Ji..~
13. In ItMistical Wd such u the ABCB IbI4y. a ~traJ iI.ue i. whether a findinl is

statiuicaJ1y lisniflCant. Thus. f~ the ABC8 scudy, a cencnli..- i. wh8dIer the ~
j~ raIe of childhood IMikemia de8dII conlpued tD expected nres illtabltiully

~

SCMiMJcallipific8lCe il lIincd on die bail of two r.a8d iI8IeI:

- (he It8rtinl hypodleSis far rhe StUdy; ad
- the eonfjd8nce interval usociarcd with ..

Staltin.. hYDOChail

I S. It hu lonE been clear thar rldiation of the type ~nittld by nu~1ear ItaIiona . ionizing
r8di8d- - CD cause childhood IeatcmJL In fm. in die Ibid)' of radiltion-ind1lCcd
~rs. chJ1dhood lcukania ~ awe- to be ~ 01 d8e sinlie p-.t ~~~Ic
IdYerR health etfcc:a of iOftizinl rldi8lion. thai. cpidcmioloaically. childhood
leukemia cancen ate ~e of the mOlt obvious iadicaran of r8di1tion effects.

16. Additionally. u noted in the ABa Imdy, a nvn*r of sr\Miies in od'Ier countries have
found an increased risk of childhood leukemia around nuclur plants (Introduction. page

I).

In Ibi. ~t, the issue for the ABCB study is whed88I' theN .a an increMed risk of
chi~~ leukemia uound Canadian nciear (ecilitics. Alltated by the authon in the
Phlle I stUdy:

~ pncraJ objective. or thil stUdy Wa5 to invcsticllc whcther or nO( I~ e~is(
chlSt8n of leukemia among chiLdren born to mothen resident in the vicinity of
nuclear facilitics in Canada. The specifIC objcetiY8S of lhe study were 10
detemti~ (I) wheIber or nO( Ihere have been elevued frequencies of laukemia in
childten who ~ born to mothers _din! in die vicinity of nuclear fKilities in

Itody .-u1L
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AtlidaYtt of Dr. 08... BOIl CT.-.ff)
(December 9, 19")

0nI8ri0. - (b) ~ freq&lalCiel haw b-. "..., by ~~ . titlE ~
birth Ibm by rcsidence at time of dead\." (p.2)

18. This lituation of examinin, whether dlere is an increued rilk of leukemia conb8U with
. Ij~w!~ of initial..-ality. A litDllion 0( MUtraiity GillS where one h8I m!IL
reuon to expect tbat nuclear facilttica may decIeuc tmbmia rilb . iacnue such nib.

19 . The: ltani n I point for the ABCB ltad Y W85 Ippr. i_I y .. neutrality. AI ~ clc8rl y
in ita objediYCI, the f«UJ WIS on whether or not dwe wu an increue in leukemia
dC8thI.

In Statj'UCaJ tenDSt rite d~~M in starting hypod1e1a i. critical. Wt.~ WI8 ha .
IWtiftl b~~ oft for cumple. iJIa8ued risk. ~e study is ari8nced towuds
eatablllttin, whether ~ not dIae i. stalilticaJly siprific81( irK:re8led risk. AI dIen il a
single orie1ltllion to the ItUdYt the test for ailnificance is termed a sinJl8-c.ai1 (Cat.

By contruc. where one hu no data 10 support any hypathelil. one IW\I with a poaition
of --.lily. III dIiIliID8Iiaft. .. study is ori8Ied tG atabIillliDl wtIetber dIeft islnY
dcpaItUf8 . increued risk or \iec;J;aucc: riak - from whit is ramally ItIe CaIe. Nihil kind
or stUdy p'va equal ~&h( to (WO ~18 orieoralions - an inCtaICd occuncace or a
~ occunence- itS tat f~ lisnifi~ is ramed . two-cail ~(.

».

21.

Havin! ~r8rd for these 8CCCp(cd statiIdcaJ principles. die AECB sn1dy ~Id DIe a ~
tailed f8t f« lipificuc-. not I two-laiJed tat. The _dtora of the ABCB study
cxplicitJy ruopize this poinr 81 p8F 7 of bit Pb.-1 Report:

n.

"It Ihoald be nof8d...dIM ~e exillenC8 of die ~w h;~~is of increued risk in
the vicinity of nuclear f~jlitia calls for the Ule of . orw-UiJed. radler rhan . two.
tailed - of ,~ica1lipificancc."

Confidence inrervall

23. In radi.ion CaltC&r epidemioloU. a one.o(ail test is ~-r~ wirh a ~ CGlf"~
interval to detennine ltMiltical lipificance. Thil approlCh is illustrated in two
i*",Mi~1 !!nAilS dI8t - -- the ..-t impoltmt r8dL~ ~ IhIdia to ~~
in the lat sewral ,em:

( 1) The Icading inccmarional study of cancer in ndiati~ worbn is dw study by
E. C8dis and odICrI. c.~ AnDl,.., 01 CGM" Mortality AI"onr NI#CIe:a,
/n4lUlry WorUn in C dw United K;n,-. GIld dw United SIGfU 0/
Amc';C'tI (World Health Orlanization, IARC Tcd1nlcal Report No.2S (199~): also
Ra.tiflliDll R rch 142. pp.117-32) [A~~ as 8xhihit 000" to my affidavit is .

stUdy



AfDdaYit of Dr. Da~ HGeI (T -906-99)
(Decelltber 9, 1999 )

tnI8 copy of dti. R-.tiOft

(1) The malt recent Ind impaltant study for rldi8lion rilt 1ISa t il die A-
~ surrivon cobCX'I J1udy by PiaQ. DA. and GOlen. S,.., oj 1M AlOrtdUt)' of
Atomic Be...b SlIfYiw" Repoct 12, Pan 1. CIIIC8f: 1950-1990: 5U~Jcd in
(1996). Vol.l46~a,. R IrA 1-27. 1beIC findinp p'Ovi. die bais for
ndi*n St81'ldardl around the world. [AttKhed u Exhibit T to my atndavit il a
tI'ae: copy of mil '-~~,. Ru.-rdl8IticJc.)

By conuut. . 'n~craI' h)'podMsil uses . rwo-I8iled at and . 9S~ coafid8nce ~'Y'" m
~-miM ItMisticaJ sipifi~

24.

25. Thus. dependi1l1 on whcdter the st.uac hypodlail tavol~ ua of 11inJte.t8i1ed or
double-cailed test. one UteI . diffcrent confi~ in~a1.

In para. 10 of her affidavit, M5. Fruer =..w.-.u that die "Cll8bljsIIed ~icndfic ~1tieaI
aitcria" for daillbldy was to UK . 9S.. ~fideDC8 i-.rva1. I diI8IJee widl this
1t8tement. on. appi.:J[n-'.- .c8li1tical1t8l8rd b ItadicIlike dtiI is. ~ conf.o-Jllx;e
interval ~!A~ dIe study'.ltartiac hypothesis involved. onHaiIed teat ofst.ustical
lianificance.

a

27.

Fa.

In my opiniWl. die ABCB study flib to falJow ~* It8dIdcal incd-.. for
ln8I)'zinl rd8iWl ~ epidemioiOlY dML ThiI r8uJa in und.ltatinllhe statisli(;aJ
.llDiftc81C8 ar !he 4O'i oblcrved incte.. 1ft childhood leukemia rea ~d die
Pickarinl and Br1Ke nadear power plants. The AECB study fails in the faUawin, way.:

(I) the Phuc I INdy used alincle-t8il hypothesi. fest for ~ nadear facilities,
b8t i"llrtrl-+iarcJy tailed to use this hypothesis for the nuclear power plants;

(2) Che Ph8IC litudy in8ppr-)[ol-;aIc1 Y

planunuc... power

(3) die PhMC n study in~y.-;_ly uJ8d . tWo-t8iJ h1~hesia ~ when die
~~t tailed for . sinaJe-taited hypothesil teat, U Nt aut in me PhMC IltUdy:
and

(~) the PhaH U It1Idy in-w--wiiliatdy used 1M 9.s..
nuclear power pl~nts.

When the AECB data is considered

R..arrh anidc. J

for dieuIed the ~.. conir..~..

inten'al far die

I hypochais IIId . ~Iy (i.c.. a
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I AJndaYit of Dr. ~ a.. (T -986-99)

(Dec--mIIe' 9, 1"')
confidence incervaJ), die study IhoM . .8tisUcaJJy sipifiC81[ c.~ JMlkania fila in Ihe
vicinity of die two nuclur stations studied. Tho ABCB '. use of the 95" confidence
inl8rVaJ, which is inappr~ri* in my opinion. has the effect of denyilt. alt8EilticaJly
dpificant increucd risk.

---

29.

:m.

I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I

In Ium. if the AECB Intdy had IIJed die in[Cfn8licMaalJy~~ 1IIe8bod for studyinl
ndi8li~ i~~~ CaIICCn. of. sinp-tailed tat and . ~ confidence incarval. the
prualt acea nr. of chi~~ lcu~. d.-bs dI8 8nIce and Pkkaing n~1car
power pi.. ~id be conIideM lta!isticatlv JimificanL

-n. CCNtduaion chat Ihc AECB It1Idy provides ~~Iy lipiftcant rauks for Ihc
nuclear power p1Iati appean to have been ~mmi!D~~~ to the ABC8 u earl y u J 991.
In 1991,. Canadian ocpnization . EnerI)' Probe - appcan to haft _bmitted . technical

analysiJ Oft Chi. point co the ABCB. Funhcr, it appean that the AECB JUbIoqucntly
~ned two 0UIIide rcviewcn to a8lni1le this cOIICMian. EKh revi8wa' ~ (0
diff~t CCMldusions, with one reviewer Profeuor Park: billy, 8JReinl with the Bneru
Prabo -yIiI8d - ccxldusion of ~aI Jipiftc8la (Reilly, p.S). AUKhcd u
Bxhibit .'P' to my am""it i. a true copy of a paap received by ~ !hat wu

:JI8c: by B8a'O Probe documatCinc dIeIC w...~nUi~ to and fr.xD die ABCB.

J di.allec wilh Ms. Pruert. =nelvsion in para.22 thM dIe.-- -.. ~ aces. in
daildhood leukemias found in me ABCB study wu "in fKt, moat likely due co chance. .,

In my view, che AECB stUdy d~y iftdjcatel a statistically lipificant excels of
leukemia monaJity unonc chUdr8n 0-14 yean of Ip widain 2S km of the cwo nddear
~Ki~._~ ~,ia ~y- :!~, ~ _Ia .!!~IY i~~ ~~ ~- ~ _8_,!!!! ~ which
h88 tea d\8D . 5~ pmb8bility of beiDa due to Cb8ftC8 it "'nat likelY- due co cnance.

31.

(b) TnndI ner ti...

One imponant meuJ of --s1na tRnds over dl18 i. 10 cv..~~ leubmia ~ before
nuctear Pf'w. plant ~on wilh deadII after. The 8UdIOrI of the AECB study carried
out d1is work for die Pickerin! nuclear .tation, but no( die Bruce ltation. I have two

~:

32.

PCblaJly. the data i. ~1et8 u Ittis bef~ lad aft&r
compmson wu not .. ~d b 8nacc .talion. The
aumon of the AECB itady Ruest thai the nti~~ f« not
doin. this work il that lhe population around the Bruce arca
was -relatively Small- (Ph.- n Report. p.12). I believe
that the Ibaencc of Ibis before &lid after d.ata for Bruce is
unfonunate nnd nO( justified by ~fr.rcnce 10 a smaJl

population.
For the comparison thai wu ckJ8'c. ~ uo.aI.d the
Pickcrinl'tAlion. the I8ukomia rare befOft opcriIioni 'Ii"

(a)

(b)
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Amda'rit at Dr. D8.w Hoe} (T ."")
(December 9, 1"'>

~1i.J)y the same u dpcd8d.

33. Thus, tt.. is no evidence of an increase in dIi)C-~ 18Uk8nia r8I ~ die
acUvaiion of the two plan". HoWeYer, the ltudy d8ta lhows . lignificant CXCeII in
childhood a.kcmiu after .,.-iona becan.

~aplCDd-

34. MI. PrU8I' IV"" that the ASCB followed up ita child lcubmi.saadies with . funher
AECB 1lUd,. In my opinion this follow-up study is inaq08. I beljeve U11f at 1e8t
four follow..up ltudica ItMMIld be condud8d:

( 1 ) Foll~-up on the Ipeclfac iauc of 1eak8Di. lIGand Ibac lila.
The first study ended with 1987 data. It is now 1999. There are

(2)

(3)

(4)

thai Ieva8I ~ of d8Ia to follow-up ~

follow-up at! ad-.. 1cKti;.;.. 1 i8Id daM III Candan
dom8Ific rudorl UIC the ame basic ted\noioIY . CANDU
tadudOlY de~GIIed by c In 8ddidon ro die Bnxe -
Pickcrina reactor comple~8I. I understand that there arc other
CANDU re8:IOr camplu. in CanIda. indodinl . reXb'
complex in Darlinpn Ontario and odIer CANDU re8Cton in the
pIVYi~ of Quebec - Ncw BIUnIwick (AECB Pb.- L p.2).
'J1Ie first ltudy .. restricted 10 die Pick8iDIInd Bna ~
~ is no id8IItified study of b acb.- reKUJn.

Follow-up on die Ioc:.ri~ of cancers. The finlstudy states (hat iu
inefi;rI allowed no ditr~ntialion of ~ locations inside a

2S km rldj~ of the power ltations. It would be Jmponant to UICU
wheft the leukemia risk is hiltlcr I( cloar distances.

Pailow-up on nposu~ 1eftII. 11IC AECB Sludy provides no
8I~re dara for people ncMby the DUd., power fKiJidei. I
,,~1I8d the propoled paject is expected ro relCMC crans u
well U Kimma ~d!ation. I -.Id nota d\at then is very
interestin, Gennan wort bein, doac on the issue of neucroa
expolU~s and their rela1i~e biololical effectiveness (RBE) which
JUgat tha neutron exposure may be more erf«tivc dIM currmt
RBE ei1imares of 10 to J oS It low dose exposu~s. The Getman
~ork sulleoSU that the CUrT8nt multiplier may need to be greatly
Increaed. AttKhed IS Exhibit ~ to my affida~t is . tnIe copy
of . ~t ankle diaculliq d..- iSStla.
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Alndavit of Dr. Da~ Roel (T .M-,,>
(December 9, 1",>

35. I would raIc any of dteac four follow-up studies u more diIICCdy a~ to d1e AECB
leukemia study Iban the one follow-up llUdy .0 by Ibo AECB i_tif'1CId by MI. Frasor.
I haft RKhed tfIil concluaion, in p8t. bec8Da the MIChon of die rani ~y JUae*d
that their da did not SUPIXXt die h)'poCt-.;s exanMned in depth ita this liDaIc follow
up study (Ex.49. p.5S: "UnJib die J8rp diffel8KC betweea daD natality rados obtained
by 0..-'. el aL.. f« die bir1b caiJOrt 8Id ~ IdIOOI cohort in the vicinity of the
SeI18fieId fa:ility. ia 0Mari0 there wu ~ conai... pattern ofhipr manality ratio.
baed on .-id-.c8 11 birth rIIhcr than death. '1. 11I8re is, by ~ no indicMion in
the AECB ibid)" of what ~ 1DI'Nen are to the four mitten .. wt Ibove by me u
des«viq further study.

36. I also bcJieve that it is in8PP'.~aIc for MI. PnIa to ray on - popolati~ mixinl
hypodtelis, u she docs in para.23. MI. Frucr'.lheIis is baed ~ a Bridtb study
asCrtinc tha popI1I8tton mixinc is a ~ of C8CCf clusters near the Sdlafield nuclear
.-epr~inl pi8ft1 in d8C United KjncdGm. In my opinion. it is inappropriate to usert
Ib8I ~JJ.-. mixin, isleIpoIIlibie for ~ dUlten 8'0- CuadilD nuclear
.~. ... r~1II dU rei81i8c to POpul~~ mixinc in the vicinity of ~
~- pi8tI. In my view, thiI hYpotholil would rcquire a furdler c.8di1ft follow-up
study uIin, Can8dian GIla on thiI topic bcfOR it may be judpd applicable in Canida.

37. Further, as t;Oncems the British situation, it is simply not true that the British h~hesis
hu been 'demonstrated' u .he ICtI ~t in para.23. The fKt ~ POIMIIItion mixiIII C8
be . cau. of childhood leukemia daeI POI *'monI1raIC ~ it WU 115 C8IIC of the
childhood Icubmiu MW die Britilh I.~. ItadonI. For GMnpJe. I ~ that the
-..a.uMi of h British Imdy - ~. RidI8rd Doll. ~ whom Ma. Fruor awe~" (0 rely
<- her ~.I9--23), ~ recopize - IJ1e papulMian mixiftl hypodJClis molt likely
Ippe8I to KCOUnt for ~ tMt DOl all of II.. cle~1I8d 1cve1a of leukemia around die
British n~ &cpri:-:;~uiGI fKilitJa: .ICe ber &x.5, pp.144 (Summary). 149: also. Ex.6.

p.4.

Other studies in other countriu

31. MI. Praser appears (0 piKe cons1derable reli~ upon lnJdia of diffem1t nuclear
fKilitla in other countries. espcciaIJy SellaflCld in Enplnd - nidi has been cxrens!vely

stUdied. Yct if is not clear fnxn her affidavit or ocha' adi.. daat the Briri&h fuel
~linl fiC1lities (auch .. 8: Sellaftdd or DaIa~y. ~Jaad) emit the lame (YPC and
quantity of radillion cmiSliont . dI8 Canadian madear~. This mak&s
epidemiololical exttapolarion ditrlCUJt.

39. (also note that the area around the German Krummel lice - which is I nuclear power

plant - has been lubjcct to uneJ.plAined excesses or childhood lc\lkemias within 10 km of
the site arisinc since its cstlbliahment. Whether mcac i~reaIa we due to radiation, or
chemicals. or poaaibly 101M Of.tter cause, is nO( yet known. Furtt.r, nlike the British



AtndaYit 0( Dr. Da~ B- (T .906-">
(Dec8alber 9, I",)

I~U. this 0em1an Ii18 h8I not received cxteuift ~on mixiDl. This indiC818S dIM
the British '.infcctious Iamt" hypodlelu is not a complete expianation for observed
incRUel around other counlria' mx::1car fKilities.

40. Thus, there 118 a number of iauca which point away from usinS odIer CGUnIrieI' !!I~
«< the r~jm ~1eSt:

a
,.
...
.
.
.
.
.
.,,8I

(1) TKhnololia. on. Can8di. lludy w , two re-=tan usina CANDU
18CbDOIo1)'. POI' ~I indicated Ibo'I8. it is aat cle8r to me thai other nuclear
fM:iHtia - such u the Bnclilh n~lear ~-ocessina f8cilitiel . win have tt. ~
eff8CII u dacsc~. Indccd. it is not cl~ to .. 1h81 other raa-CANDU
nuclear reactors shCMIld be presumed to have the IUM ctredl.

(2) Emislions. The Canadian studies comp~ two fCKCOrIli . raftF of 2S km.
Yat die AECB saMly prov~ no infCM'matia\ on the ndi8tion cmiuionl from the
nuclear ~er plants (e.g., beta, pram.. IIId ncuUWI). Further. die emiuionl
dMa rn.n Ofha' ~~ died by Fraser is I1JO i,~~ For uample, Ihe
German stUdy cited by her (Ex.]), provides no emiaionl -- mI die Krummel
'~-3ii or dte odI8r 0a1D8ft mlClcar plants. ...~ JaC:h infom\ltion. it d
difficult to com~ the relUlti of studjes in odter CQlntries wi~ the AECB study
NlUlrs.

(]) Radiation dose. OttIer studies have SOUJht fo relde dose to cancer findinp.
Aa.-t iP---w. nI81IberIlUJllltin'lilDil8' _-'an ~~ (in fatal or in
specific forms of r8dillion . alpha, bel&, I8nnI8o ...u~), it il n« cJe8r to ..
- odIeI' ii"".idi8i ~ ~\pIr""

(4) Popa~OftI. A basic populMjon ~~ is wheda" die popu1*nlltOUnd
Canadian nuclear lites ~mbJe rhose around nuclear f8ciJitiCIsubjcct to otj,er
cpidcmioJo&ieaIlbIdiea. The British IIud* dt.t by WI. Fn..- IU!...~ that
population mixin, ill particularly imponanL maltcr to appreciate in comparinc
populations: the Germao situ.rion IUgau popuJ.ion mini is nO( ccmra1 to iu
leukemia CXCcISCI. Absent facti on population ahowinl similar populations, it is
nOf. dear 10 ~ Nt ocher studies ~ Comp8rabJe.

In sum, I believe that the bell aWfOKh to d1C Can8di1n Ibidiel iI to use Canadian dIIa
and C.adi., follow-up .oIdies. StUdies in Other countria ... relevant. particularly in
identifyinc hypolhescs ~Liftl further StUdy in C8ft.t-. - I do noc believe aaadi.. in
other countries may be presumed to "dcmonatmc" &n8WMS to Canadian data.

41.

Increased prost8te cer Riel in Bruce C,

At parapph 28 of her affidavit. Ms. Fraser responds to - i~nce of incRased
pIQIt8I8 c~ in Broce and Orey counties. I uDrItand that at. Bnace ~tor is l~aIed

42.

3unty



AlftdaYtt at Dr. o.wtd Hoe! (T -""")
cr-;!!:~~ 9, 1999)

in BnIC& county and is proxjmaro to Grey county. MI. Prascr ItaIeI that"eJ.iltina
occupational studies do Dot provide convincin& evidence CD IDJICII d1at nuclear worken
81 a &IOup exhibit ex~1 prostate C8tCCI' ~bul8bk to ndiMi~ ca~:' It is UMlcar
fIUm this choice of words whedler Ma. PraIer wa aw.. of British .DJdieI showing
eIevIIed r.r. of pOII8Ic c~ fa ita nuclear worbn. AttIdI8J u Exhibit MH" to my
affidavi c is a ar. copy of four p8pen an mJJ topic;

- Betal ., aI., (1915). 2.91Iritish_Medical Joumal440-447;- Beralec aI.. (1911),297 Bridolh Medical Joom"7!?-77O;
- Prucr et al., (1992), 67 British J~8l of ~ 61 S-624; -
- RoaMY et aI., (1993),307 arid. Medical JaImalI391-1391.

43. Ravin! r8pId fw theIC British studies. the Canadian da&& wauJd appear to merit iurther
stUdy fM ita pOIadal mldonlhip co rldi8tion uposure.

I make this affidavit in suppan of an Ipplication by the InvedNron 6; District Ral8paycn'
AIIociation for certain ~Ijef in respect of tbc Bnacc Used AIel Dry Sror-. ~:~~~~: f\ 1 n
Environmental AlMlament and for no otter p8pOIC. ~_~)i~~~""..~ <

DR. BA. VID RGEL
Swom Wore me thll 9th day of 0 1999
at the City of Charteston, in the Slate or South Carolina,
in the United States or America

~~Notary!

f'4\.\.-t~_. \l,. ~'\." ~ ~.~ ~

'C~~.i , ~.
arr~aylu

C7i\).~a~.


